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Introduction
Economists have long recognized the crucial role of entrepreneurship in economic growth. Indeed, more than eighty years ago, Schumpeter (1934) points out that entrepreneurship is an indispensable element for economic development by "carrying out new combinations". Recent empirical studies substantiate that entrepreneurship has a significant effect on local employment and economic growth (e.g., Glaeser et al. 2010; Li et al. 2012; Glaeser et al. 2015) . Not surprisingly, however, the nature and effectiveness of entrepreneurial activities will vary significantly. For instance, regional variations in entrepreneurship have been documented in many countries and regions including Britain (Georgellis and Wall 2000) , Europe (Bosma and Schutjens 2011) , Germany (Audretsch and Fritsch 1994) , India (Ghani et al. 2014 ) and the United States Armington 2002, 2006; Glaeser and Kerr 2009) . Nonetheless, more studies on the regional impacts of entrepreneurship are needed to direct local policies aimed at promoting more successful business ventures.
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This paper examines spatial clusters of entrepreneurship in China by employing a framework that formerly used to analyze analogous spatial clusters in the U.S. (Glaeser and Kerr 2009) and India (Ghani et al. 2014) . To understand important regional differences in entrepreneurship, this investigation relies on a methodological foundation whereby specific metrics can be formulated to exploit the effects of local industrial conditions, such as the agglomeration forces emphasized by Marshall (1890) : distance proximity to suppliers and customers, laborers and ideas. These metrics are constructed by combining establishment-or firm-level microdata with information from inter-industry relationships (e.g., an input-output table). This study utilizes economic census data from 2008 and population census data from 2005 to investigate Chinese entrepreneurship, which is defined herein as the creation of new private firms.
Our contributions to the literature are twofold. First, we examine the entry of manufacturing and services as separate entities in China.
2 There are three important rationale for treating manufacturing and services separately. One important rational is that the level of entrepreneurship varies greatly across industries. Consider, for example, that with the industrial shift from manufacturing to services in recent decades, manufacturing entry in the U.S. is considerably less active in comparison to the service side (Armington and Acs 2002; Glaeser and Kerr 2009 ). Another rational is that the entry of different sectors in a region may differ in their sensitivity to the local socioeconomic environments.
1 Chatterji et al. (2014) provide a detailed literature review on the spatial concentration of entrepreneurship.
2 A number of prior studies have distinguished among different types of industries to study the new firm formation in other countries (Audretsch and Fritsch 1999; Acs 2002, 2004; Nystrom 2007; Otsuka 2008; Glaeser and Kerr 2009; Jofre-Monseny et al. 2011; Ghani et al. 2014; Binet and Facchini 2015) . However, few scholars consider the entry of services in China.
For example, many services (including entertainment and education) are likely to be more dependent on the skills and contributions of local workers, which can augment knowledge spillover. Moreover, Armington and Acs (2004) report that the local human capital is conducive to the entry of particular services. In contrast, Glaeser and Kerr (2009) argue that manufacturing firm entry is only weakly related to local human capital. Besides, researchers indicate that the regional unemployment rate may have a stronger impact on service start-ups in comparison to manufacturing start-ups (e.g., Armington and Acs 2002) . The reason for this connection is that higher unemployment levels tend to provide cheaper workers for start-ups as well as encourages unemployed workers to start their own businesses which may benefit more labor-intensive sectors that require less capital. The third rationale for distinguishing manufacturing firm entry from services firm entry is that these two sectors may differ in their impacts on urban growth. For instance, over the past decades U.S. cities with higher shares of employment in manufacturing have tended to underperform economically.
Our second contribution to the literature is to utilize comprehensive micro data from the 2008 economic census, which covers all Chinese firms at this point in time. Chinese cities, but they rely on data from the Annual Survey of Industrial Firms (ASIF), which only includes manufacturing firms with sales revenues greater than five million yuan. The main advantages of utilizing the economic census data are threefold: first, it allows us to measure local industrial environments constructed by all industries; second, it enables us to investigate the Chinitz effect more accurately since the data includes both large and small firms; and third, it permits a more thorough examination of the entry of small firms which may create more jobs as compared to large firms. Indeed, based on our calculations from the 2008 economic census, 45 percent of new start-ups created in 2008 employ 40 employees or less, of which 18 percent employ 10 employees or fewer. Our main empirical results are summarized as follows: to promote entrepreneurship in an industry, it is important that there are substantial number of existing firms in that industry. In contrast, the presence of more state-owned enterprises (SOEs) in a same industry appears to hinder the entry of new private service firms. Three Marshallian metrics are constructed to measure distance proximity to input suppliers, output customers, and firms that employ similar workers. Two Chinitz metrics are constructed to measure the average size of both suppliers and customers. Overall, our findings support the existence of the Marshallian effects for both sectors and the Chinitz effects for manufacturing. In short, new private firms tend to emerge in the locations where more relevant upstream and downstream firms are concentrated, and where there are many small firms that provide inputs and purchase outputs. Findings also indicate that agglomeration externalities matter more for small private start-ups.
Among the general city traits that influence the entrance of private start-ups, it is found that for both manufacturing and services, burgeoning entrepreneurship tends to be higher in larger cities with more young adults and elderly people and with more foreign direct investment. We also confirm the influence of certain distinct entry patterns for these two sectors: high-density cities tend to encourage private manufacturing startups, but discourage private customers start-ups. In addition, the presence of migrants appears to be a more significant factor for private service start-ups in comparison to manufacturing start-ups. However, the quality of infrastructure appears to have a mixed impact for entrepreneurship.
The remainder of this paper is structured as follows: Section 2 provides a brief background on the Chinese economy. Section 3 describes our data and the measure of entrepreneurship, Section 4 discusses the determinants of entrepreneurship, while Sections 5 and 6 present the econometric models and report the empirical results. Section 7 summarizes this paper.
Background
It is worth noting the two key features of the Chinese economy related to this paper. The first is the evolution of private sector, and the second is the shift in the manufacturing and service sectors in China in terms of their relative importance since 1949. The first factor represents the development and re-emergence of entrepreneurship in China, and the second one highlights that the importance of studying both the manufacturing and service sectors.
After the end of Civil War, the evolution of entrepreneurship in modern China can be roughly divided into three distinct periods. The first period started with the establishment of the new China and lasted until the close of the Cultural Revolution. It is during this period that patterns of industrial development were shaped by a series of national political campaigns and mandates that sought to eradicate the capitalist class, private sector, and entrepreneurs. Instead of private entrepreneurship, central planning system became the foundation of Chinese economy. As a result, the private sector was almost vanished, so did entrepreneurship. During this era, state-owned enterprises (SOEs) and collective communes dominated Chinese economy.
The second period of Chinese economic activity, which began in the late 1970s and continued through the mid-1990s, is characterized by a series of government-led economic reforms that signaled the emergence of the private sector. Though the private sector ob-tained its legal status in 1988, it grew quite slowly during this period. In sharp contrast to the slow growth of the private sector, this period also saw the rise of Township and Village Enterprises (TVEs) which provided an initial and unique soil to foster entrepreneurship (Xu 2011). 4 Beginning in the 1990s, however, and continuing throughout the decade, the TVEs began to become partially or fully privatized, and by the late 1990s were all privately owned enterprises (Xu and Zhang 2009; Xu 2011) . It was also during this third phase of the evolution of entrepreneurship in China that economic restructuring transformed numerous small and medium-sized SOEs into private-owned firms. The private sector experienced an unprecedented era of rapid growth. In fact, By 2014, the private sector accounted for roughly two-thirds of employment in urban China (China Statistical Yearbook 2014) .
Along with the economic growth of China, which was sparked by China's economic reforms in 1978, the relative importance of manufacturing and service sectors began to shift. Consider, for example, that in 1978 the manufacturing and service sectors accounted for 17.3% and 12.2% of total employment in China, respectively. By 1994, however, the employment in the service sector surpassed employment in the manufacturing sector, and in 2008 the service sector accounted for 33.2% of total employment, while the manufacturing sector only accounted for 27.2%. At the same time, the share of GDP represented by manufacturing and service sectors followed a similar pattern. In 1978 the manufacturing and service sectors accounted for 47.6% and 24.5% of the GDP in China, respectively. In 2012 the GDP from the service sector reached 45.5%, thus surpassing the 45.0% portion of GDP from the manufacturing sector.
A number of significant regional differences in the manufacturing and service sectors must be noted. For example, in 2008, 73 .2% of GDP in Beijing came from the service sector in comparison to only 25.7% of GDP from the manufacturing sector; Conversely, analogous figures from Henan Province indicate that only 28.6% of GDP came from the service sector, while as much as 56.9% of GDP is linked to manufacturing.
A growing body of literature has proposed different theories to explain the emerging entrepreneurship and private sectors in China.
5 One body of scholarship emphasizes the importance of the relaxation of formal institutional regulations that eliminated a number of constraints for entrepreneurship (Lu and Tao 2010; Zhou 2011; Atherton and Newman 2016; Du and Mickiewicz 2016) . For example, Zhou (2011) confirms that regional deregulation promotes entrepreneurship, while Du and Mickiewicz (2016) recently report that rent seeking (uneven distribution of subsidies) will decrease firm profitability. Another impetus for the rise in entrepreneurship in China is attributed to informal institutions such as strong social capital and the influence of Guanxi networks (Yueh 2009; Zhang and Zhao 2015) , as well as close political connections to government entities (Li et al. 2008; Guo et al. 2014) . Other novel determinants for the rise in entrepreneurship in Chinese contexts include local industrial conditions (Guo et al. 2016) , housing market reform (Wang 2012) , and the sex ratio imbalance (Wei and Zhang 2011) , to name a few.
Data and Measuring Entrepreneurship
Despite the proliferation of studies targeting entrepreneurship, researchers have not reached a consensus on the best approach for measuring it. Two commonly used measures are the self-employment rate (e.g., Evans and Leighton 1989; Georgellis and Wall 2000) and the average firm size (e.g., Glaeser 2007; Glaeser et al. 2015) . One major concern in using either of these two measures, however, is that they fail to capture the dynamic nature of entrepreneurship. For example, the existence of a sizable number of self-employed businesses or small family-run businesses, which employ the same number of employees for many years, tends to make a somewhat limited contribution to economic growth. Haltiwangar et al. (2012) , for instance, find that firm size has no effect on employment growth after controlling for firm age.
As an alternative for assessing entrepreneurship, this paper follows a body of recent literature that measures entrepreneurship in terms of new firms (Acs and Armington 2002; Glaeser and Kerr 2009; Delgado et al. 2010; Ghani et al. 2014; Guo et al. 2016) . In particular, this measure emphasizes the role of start-ups in creating more jobs. Moreover, this approach may be more consistent with the spirit of Schumpeter (1934) , who emphasizes that "everyone is an entrepreneur only when he actually carries out new combinations, and loses that character as soon as he has built up this business, when he settles down to running it as other people run their business." This measurement approach is also quite relevant to current economic slowdown in China, where job creation and employment have become a top priority.
One distinctive feature of the Chinese economy is the coexistence of multiple ownership models, including state-owned enterprises (SOEs), collectively-owned enterprises, private enterprises, foreign enterprises, and mixed ownership enterprises.
6 From a conventional standpoint, private enterprises should be the focus because these entrepreneurs are de facto owners of their individual businesses and are willing to take risks to seek entrepreneurial profits. However, this definition of entrepreneurship is somewhat narrow and conservative. Entrepreneurship in this paper is defined as the number of workers employed by new private enterprises that are less than one year old.
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To measure entrepreneurship and local industrial conditions, the primary data for this study are drawn from the second economic census of China carried out by the National Bureau of Statistics of China (NBS) in 2008. The economic census data for this study cover all firms in all sectors that were engaged in economic activities at the end of 2008.
8
For each firm, the data provide a wide range of firm characteristics including firm location, type of industry, type of ownership, total employees, year of entry, etc. One caveat of this firm-level data is that all employees in the multi-unit firms are assigned to the location of their headquarters which may cause a measurement error. Nonetheless, since the number of these multi-unit firms account for about three percent of the total, this issue should not have a significant effect on the final results.
Importantly, our analyses are conducted separately for manufacturing and services. The sample consists of 287 cities (specifically, 283 prefecture-level cities and 4 municipalities), 160 three-digit manufacturing industries and 163 three-digit service industries.
9
In total, this study assesses 45,920 and 46,781 city-industry pairs for manufacturing and services, respectively. While the focus is on new private firms, this analysis covers a large number of all new firms. Specifically, of those firms created in the last 12 months (as of 2008), private firms account for about 70% of the employment in manufacturing firms and for about 60% of the employment in service firms.
Tables 1a and 1b show the regional variation in entry rate across cities for manufacturing and services. The entry rate measures the ratio of a city's employment in new private firms to employment in existing firms. More specifically, these tables list both the top 15 cities with the highest entry rate and the bottom 15 cities with the lowest entry rate. The 2008 economic census shows that the average entry rates across cities are 3.40% for manufacturing and 3.94% for services. For the top and bottom 15 cities, the average manufacturing entry rates are 9.76% and 0.92% respectively; whereas the average service entry rates are 8.52% and 1.41%, respectively. In general, the correlation coefficient between the manufacturing and service entry rate is small, with a correlation coefficient of 0.13. This finding suggests that the places that facilitate manufacturing firm entry may not encourage service firm entry. Table 2 summarizes all variables used in this paper for manufacturing and services and reports data resources. On average, employment size in new private firms in a city-industry pair is 56 for manufacturing and 43 for services.
Explaining Entrepreneurship
This section discusses the determinants that may contribute to clusters of entrepreneurship in China. The determinants are categorized into two groups: city-industry characteristics and city-level characteristics.
City-Industry Characteristics
City-industry characteristics vary across industries and cities. As such, this investigation controls for employment size of the total number of incumbent firms in their own industry and city. This factor is important because new businesses are likely to take advantage of ideas and resources from existing firms, such as the provision of technology and knowhow. The next control is the employment size of incumbent SOEs in their own industry and city, which may not reflect a priori knowledge. The existence of local SOEs may hold back the development of private firms because of unfair competition for financial supports and investment opportunities (Haggard and Huang 2008) . On the other hand, new private firms may survive and flourish, for example, if they serve as input providers for the SOEs.
Customer and Supplier Strength
In his theories pertaining to the localization of industries, Marshall (1890) emphasizes three advantages of agglomeration in transporting goods, people and ideas. The first advantages of agglomeration is that firms are likely to benefit from a reduction in shipping costs by locating near suppliers and customers. In accordance with Glaeser and Kerr (2009) , two Marshallian agglomeration metrics are constructed herein to measure the strength of proximity to inputs (suppliers) and outputs (customers). Specifically, we utilize the 2007 benchmark input-output table published by the National Bureau of Statistics to construct these metrics. The input-output table classifies economic activities into 135 product sectors, each of which consists of one or several three-digit industries.
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Hence Input i←j represents the share of industry i s inputs provided by industry j, and Output i→j represents the share of industry i s outputs that go to industry j. These shares range from zero (no dependence on inputs or outputs) to one (complete dependence). measures the extent to which city c provides suitable upstream firms for industry i:
where J represents the industries, E jc is the incumbent employment in industry j and city c, and E c is the incumbent employment in city c. This metric is equal to the sum of absolute differences between industry i's ideal input requirement and city c's actual employment composition across all industries. A negative value is taken to make this metric range from negative two to zero, with higher values indicating that the local industrial environment could provide more suitable inputs. Table 2 shows that the average value of this metric is -1.539 for manufacturing and -1.468 for services. The variable M arshall
Output ic
measures the extent to which city c provides suitable downstream firms for industry i:
where E j represents the incumbent employment throughout the country for industry j.
Output i→j E jc E j is the share of industry i's outputs that go to industry j, weighted by the share of industry j's incumbent employment who work in city c. By aggregating over all industries, this metric measures the extent to which local market absorbs industry i's outputs.
Labor Market Strength
The second advantage espoused by Marshall (1890) is that the agglomeration of firms provide a thick labor market with abundant specialized workers. This labor market effect may be crucial for entrepreneurs who require suitable workers to start their businesses. On the flip side, business rivals who then have to compete for specialized workers may have a negative effect for newcomers. As a result, the net effect is ambiguous. Following the work of prior researchers (e.g., Glaeser and Kerr 2009; Jofre-Monseny et al. 2011 ), a metric is developed to measure the extent to which incumbent firms provide suitable workers for new firms. To do this, occupation similarity among industries is used as a proxy for labor similarity. The data are drawn from the 2005 1% population census to construct occupation similarity.
12 In total, the 2005 census classifies workers into 73 two-digit occupations and 95 two-digit industries. 13 The variable LS ij measures the occupation similarity between industries i and j:
where L io is the share of industry i's employment that occupation o accounts for. This index LS ij is an inverse of a dissimilarity index, which aggregates absolute deviation in occupation composition between two industries. This index LS ij is greater than one, with a higher value indicating a higher level of occupation similarity between two industries. Using the occupation similarity index as a weight, the variable M arshall labor ic measures the degree to which incumbent firms employ similar workers as industry i in city c:
The resulting mean values for this variable is 0.428 for manufacturing and 0.415 for services. A higher value indicates that incumbent firms employ more similar workers. The third Marshallian advantage of interest is that the agglomeration of firms may facilitate the flow of ideas. To quantify this mechanism, a number of prior studies rely on patent data to measure the similarity in technologies between industries (e.g., Glaeser and Kerr 2009; Ellison et al 2010) . However, such patent data is unavailable for our study, which must be noted as a potential limitation. In addition to Marshall's agglomeration theories, Chinitz (1961) asserts that the existence of many small firms is crucial for regional development, especially for the creation of new businesses. For example, relative to large dominant industries in an area, a significant number of small firms may be more willing to provide a variety of goods and services that are needed for newcomers. Following Glaeser and Kerr (2009) , two Chinitz metrics are defined as:
12 Although the full sample of the one-percent 2005 population census is not available, this paper (as well as most of prior studies) employs a one-fifth random subsample containing about 2.5 million population.
13 Persons aged 15 and above are required to report their occupations and industries where they work. We proceed as follows: (1) drop missing and miscoded data on industry and occupation; (2) For each industry. we calculate the share of employment in each occupation.
where F irms jc is the number of total incumbent firms in industry j and city c. These two metrics measure the average firm size of input suppliers and output customers for industry i in city c, with a larger value indicating a smaller firm size of suppliers and customers.
City-Level Characteristics
City-level characteristics vary across cities. The basic determinant, however, is a city's population, which may contribute to the formation of a new firm in a number of ways. For example, a larger city population is likely to result in a larger local demand (especially for service businesses) and more family and social connections that facilitate entrepreneurship through financial supports. Expanding that basic characteristic are population density and age structure. The former has been shown to have a mixed impact on entrepreneurship. On the one hand, high population density may serve as a proxy for spillover effects that facilitate information and knowledge flow (e.g., Acs and Armington 2002) . On the other hand, high density is associated with higher costs-particularly involving higher wage rates and land rents-both of which could discourage new firm entry. As a result, the net effect of population density remain ambiguous. In terms of age structure, the probability of having more entrepreneurs appears to be positively associated with age, since older people have been found to have higher rates of self-employment (e.g., Evans and Leighton 1989) . Another important control is the local human capital level, which is measured as the share of adults aged 25 or above with a college degree. Interestingly, prior studies have shown an ambiguous effect of education on entrepreneurship, although this effect may differ by industry and country. Glaeser and Kerr (2009) identify a weak link between the educational attainment of workers and new U.S. manufacturing firm formation; in contrast, Acs and Armington (2004) document a strong positive impact of human capital on service start-ups in the U.S. Furthermore, in their study of Indian businesses, Ghani et al. (2014) determine that cities with a well-educated workforce tend to be associated with a higher rate of new organized manufacturing and service firm formation. This study described herein also controls for the share of migrants living in the area because there is evidence from developed countries that immigrants are more likely to be entrepreneurs than native-born residents (e.g., Hunt 2011).
14 China's labor market has a huge number of migrants who move from rural areas to the city or from city to city. The impact of these migrations is multifaceted: First, migrants may be more included to engage in entrepreneurial activities because they are not able to secure jobs in non-private sectorslikely due to individual characteristics or discrimination in the labor market. And second, they may provide necessary and relatively cheap labor for entrepreneurs.
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Additional controls are also incorporated in this investigation: city's economic attributes, including gross domestic product (GDP) per capita, the share of GDP in secondary and tertiary sectors and foreign direct investment (FDI) per capita. These factors are useful in capturing a city's overall economic development level and structure. Finally, the quality of a city's infrastructure is measured using three variables: water use per capita, electricity use per capita, and paved road per capita. Interestingly, while infrastructure investment is one of the most commonly discussed public policies to boost local economic growth, the importance of infrastructure has been scantily addressed in prior studies (Chatterji et al. 2014) . To reiterate, in this study, the 2005 one-percent population census of China is utilized to characterize age profile, human capital and share of migrants. Furthermore, we gather data from the 2006, 2007, and 2008 Urban Statistical Yearbooks to calculate three-year averages for population size, population density, economic attributes and infrastructure.
It must be noted, however, that several factors are absent from our controls. For example, variables that measure the local policy environment toward the private sector are not included-although it is well known that an inhospitable policy environment is a likely obstacle to the growth of the private sector. Another determinant not taken into account herein is whether a city has a healthy financial system, which can foster an environment for private sector growth.
Empirical Model
To explain spatial clusters of entrepreneurship, we estimate the following model:
where ln(Entry ic ) represents the log employment in new private firms in industry i and city c; X ic is a vector of city-industry characteristics; Z c is a vector of city-level characteristics; λ i represents industry fixed effects that control for other differences in industry sizes, industry-specific policies and advantages for new firm formation, and so forth; α 0 , α x and α z are regression coefficients; and ic is the error term that accounts for unobserved factors (such as idiosyncratic shocks to new firm formation). Since many industries are simply not present in one city, roughly two-thirds of cityindustry pairs have zero new entrants. To address this issue, equation (1) is estimated using a Tobit model to account for the censoring of zero employment.
16 In a robust analysis, the results are compared using ordinary least squares (OLS). To deal with the correlation across industries within a city, standard errors are clustered at the city level. Non-log variables are normalized to have unit standard deviation to aid interpretation.
Empirical Results
This section reports our empirical results. Entrepreneurship initially is related to all the determinants discussed above separately for manufacturing and services. Secondarily, the causal effects of local industrial conditions on entrepreneurship are considered. Finally, heterogeneous agglomeration effects are explored. Tables 3 and 4 report the empirical results estimated from equation (1) for manufacturing and services, respectively. With respect to results related to manufacturing, we investigate several specifications in which the common controls include employment structure in their own industry, city-level variables and industry fixed effects. To investigate the connections between the Marshallian and Chinitz metrics, these variables are added one by one. Overall, the results confirm that more incumbent own-industry employment significantly promote the entry of new private manufacturing firms in that industry. Specifically, a 10% increase in total incumbent employment raises the entrepreneurial employment in manufacturing by approximately 7%.
Results for Manufacturing
17 In contrast, more SOEs in own industry seem to be unrelated to the entry of new private manufacturing firms. With respect to the impact of the three Marshallian factors, our findings indicate that higher levels of manufacturing entrepreneurship tend to emerge in the places where more upstream and downstream firms are concentrated. Moreover, this agglomeration force 16 The Tobit model is a common approach to deal with the problem of zero employment in many city-industry pairs. For details, see Rosenthal and Strange (2003) .
17 The agglomeration literature suggests that there are differences in examining localization economics and the specific mechanisms of Marshallian agglomeration economics. The general approach for identifying localization economics is to see whether a firm's outcome (e.g., productivity) is positively related to other firms in the same industry locally (e.g., Henderson 2003) . For this study, the number of incumbent employment in own industry is controlled, and this variable captures the localization economics. This variable is significant and suggests the presence of localization economics. However, this variable does not enable us to determine specific agglomeration mechanisms.
contributes to the birth of industrial clustering in China. For example, Zhili Township in Zhejiang province is initially a production center for children's garments. However, as garment industry expands, this region begins to attract a number of related industries such as button and zipper production, repair stores, and packaging services. As a result, Zhili Township becomes a significantly larger and more diversified industrial clustering after many years of development (Fleisher et al. 2010) .
Another finding from this investigation is that the presence of abundant workers with similar skills seems to be unrelated to the birth of new private manufacturing firms. The coefficients for Chinitz measures are significant and show that small upstream and downstream firms can lead to higher levels of manufacturing entrepreneurship. To illustrate the magnitude of these effects, a one-standard-deviation decrease in the size of relevant upstream firms raises entrepreneurial employment in manufacturing by approximately 20%. The impact of geographic proximity to upstream and downstream firms on entrepreneurship decreases slightly after controlling for the size of these firms.
As for the influence of city characteristics, the coefficients for city population and population density are positive and statistically significant. For example, a 10% increase in population raises entrepreneurial employment in manufacturing by about 9%. With respect to age-related impacts, we note positive and significant coefficients for the share of people aged 20 to 39 and people aged 60 and over, which seems to indicate that the presence of more young adults and elderly people may contribute to higher levels of manufacturing entrepreneurship.
18 As a comparison, Glaeser and Kerr (2009) find that the number of elderly people in an area has a relatively insignificant impact on U.S. manufacturing entrepreneurship. In this study, higher levels of human capital and a higher share of migrants appear to be unrelated to private manufacturing start-ups. The coefficients for per capita FDI are found to be positive and significant, suggesting that FDI inflows may facilitate manufacturing entrepreneurship (perhaps as a result of the import of management experience and marketing channels). The effects of local infrastructures are mixed and vary in sign and significance. Specifically, manufacturing entrepreneurship appears to be unrelated to water use, but it is negatively associated with electricity use and positively associated with the availability of paved roads. Table 4 is organized similarly to table 3 and presents the results for services. Total incumbent firms in their own industry exert a positive and significant influence on private service start-ups, whereas the impact from incumbent SOEs is negative and significant. Unlike manufacturing, the coefficients for the Marshallian input and output metrics are 18 The omitted category is the people aged 40 to 59.
Results for Services
not statistically significant, whereas the coefficients for the Chinitz metrics are positive and significant. In addition, the labor market effect of agglomeration is found to be negative and significant. The coefficients for city population are positive and significant and slightly smaller in magnitude than that of manufacturing. In contrast, the coefficients for population density are negative and significant. The effect of age structure exhibits similar patterns for manufacturing and services-namely, that the presence of young adults and elderly people presents an important influence on service entrepreneurship. The coefficients for human capital are significant in some specification.
19 The results concerning migration reveal some distinct differences: the entry of new private service firms is positively correlated with the proportion of migrants in an area. One possible explanation for these findings is that migrants are more likely to be entrepreneurs in services or to provide labor for service start-ups that may have crowded out the creation of manufacturing start-ups (for example, due to competition for limited production inputs). Of course, there may be other unobserved city attributes. For example, cities like Beijing have policies that encourage the development of the service sector which may attract migrants.
In contrast with manufacturing, the coefficients for the share of GDP in the secondary and tertiary sectors are found to be both positive and significant, showing that the growth of the local secondary and tertiary sectors may facilitate new private service firm formation. Moreover, cities with higher per capita FDI tend to be more entrepreneurial in the service sector. The quality of infrastructure seems to have no impact on the service start-ups except that electricity use is negatively linked with service entrepreneurship.
Results with City Fixed Effects
After determining results from estimating equation (1), we examine the causal effects of local industrial conditions. The causal link between specific mechanisms of agglomeration forces and entrepreneurship has received much attention in recent studies (e.g., Rosenthal and Strange 2003; Glaeser and Kerr 2009; Delgado et al. 2010; Ghani et al. 2014) . Several sources may bias the estimates. For instance, there may be unobserved characteristics that are correlated with local industrial conditions and new firm formation. Reserve causality is another concern, in that existing firms may locate in a particular place where more entrepreneurial activities are expected, thus leading to more business opportunities. To further address the endogeneity issues, the results that control for city fixed effects are presented.
We estimate an alternative Tobit model that controls for city fixed effects in equation (1). As a result, city-level characteristics are omitted in the estimation. City fixed effects are included as controls for any unobserved and immeasurable city-invariant effects such as geographic factors and unchanged local policies. Table 5 presents the results for manufacturing (columns 1-5) and services (columns 6-10). For both manufacturing and services, the coefficients for total incumbents are strongly significant and almost unchanged in magnitude across different specifications. Similar to previously reported results, more SOEs in their own industry do not impact manufacturing entry to any significant degree, but seems to discourage service entry. For manufacturing, the presence of suppliers and customers continues to be important, while the labor metric is not significant. Additionally, the Chinitz effects continue to be strong. For example, a one-standard-deviation decrease in the size of relevant upstream firms will increase entrepreneurial employment in manufacturing by approximately 26%. In contrast, the results for services are not sufficiently robust enough to adding city fixed effects. The coefficients for the Marshallian input and output metrics are positive and statistically significant, whereas the coefficients for the Marshallian labor metrics and Chinitz metrics lose significance. Consequently, we place more faith in the estimates that control for city fixed effects.
The agglomeration effects for services become significant after adding city fixed effects, indicating that the concentration of incumbent firms may be positively (or negatively) correlated with unobserved factors that hinder (or encourage) new private service firm entry. There are several possible reasons for this finding. First, service firms tend to locate in central cities; thus, an increasing concentration of incumbent service firms may boost rental costs in central cities. However, manufacturing firms often choose to locate in more suburban areas or even rural areas where land is more plentiful and rental costs are lower. Second, incumbent firms may create high entry barriers to block new comers. For example, incumbent firms may create brand royalties and provide products with lower prices to prevent new entrants from attracting customers (e.g., Geroski 1995) . Third, new and incumbent firms may compete for workers and financial resources. Overall, service firms are more labor-intensive and may suffer more from the competition in hiring workers.
Four points are worthy of further discussion. First, this paper relates the birth of new private firms to a city's overall industrial environment; however, local districts or clusters at a lower geographic unit may play a more important role in generating the benefits of firm agglomeration and facilitating new firm formation. The existing literature has explored this heterogeneous effect and suggests that any gains from agglomeration may diminish across firm location. For example, Rosenthal and Strange (2008) show that wage premiums of workers are more strongly impacted by nearby workers within five miles in comparison to workers beyond that five-mile limit. Moreover, the flow of knowledge spillover operates locally, and entrepreneurship capital is locally bounded (Audretsch and Keilbach 2007) . Prompted by economic reforms initiated in the late 1970s, Chinese governments have established a number of industrial clusters that contribute to rapid industrialization and economic growth (Ganne and Lecler 2009; Wang and Mei 2009; Bellandi and Lombardi 2012) . Whether Marshallian agglomeration advantages also play a role in the success of these industrial clusters should be examined in future work. Nevertheless, this paper has found significant Marshallian and Chinitz effects at the prefecture city level, and we would expect that these effects may be stronger at the local cluster level.
Second, in addition to Marshall's theories of explaining the benefits from industrial clustering, lowering the capital barriers of firm entry is another novel theory-particularly in the Chinese context (Ruan and Zhang 2009; Long and Zhang 2011) . Over the lengthy process of industrialization in China, financial constraints have been a long-standing problem that has hindered the growth of privately-owned small and medium-sized firms. In particular, state-owned financial institutions are blamed for their implementation of discriminative loan policies against private firms. Long and Zhang (2011) have shown that industrial clustering provides an alternative solution that could mitigate the financial burden of firm entry. They argue that the production processes of an industry are often disaggregated into many small steps. In such cases, each firm could engage in one small production step, thereby requiring fewer start-up or operating capital for each site. This financial effect of industrial clustering has contributed to rapid industrialization in China.
Third, a particular deviation from Glaeser and Kerr (2009) is that the Marshallian and Chinitz metrics are constructed using incumbent firms with different ownership types. Prior studies suggest that the interaction of upstream and downstream firms may differ by firm ownership. In particular, it has been found that in China there is a limited inputoutput linkage between foreign firms or FDI and local domestic firms. For example, Girma and Gong (2008) find weak vertical spillover from foreign firms to state-owned enterprises. Debaere et al. (2010) find that South Korean investments in China are strongly linked with the presence of upstream and downstream South Korean firms in a particular place, but not linked with the total number of downstream and upstream firms regardless of nationality. Our study shows that the Marshallian and Chinitz agglomeration forces built on a variety of ownerships are able to promote the entry of private manufacturing and service firms.
Fourth, although data utilized herein are drawn from the 2008 economic census, we argue that our results provide useful policy implications for present-day China. For example, findings show that proximity to upstream and downstream firms encourages new firm formation, which implies that the shipping costs of inputs and outputs play an important role in the establishment of new firms. The policy implications, therefore, of improving infrastructure in order to reduce transport costs are likely to be economically advantageous. Additionally, small incumbent firms are known to facilitate firm entry. With regard to policy formation, supporting small firms may indirectly encourage the births of new firms and create more jobs. Policy makers, therefore, should be cautious with respect to formulating policies directed at subsidizing large SOEs. We also confirm that bigger cities with more FDI are more entrepreneurial. This effect may contribute to regional disparities because entrepreneurship is positively related to economic growth. In contrast, underdeveloped regions with few FDI should encourage the development of policies aimed at providing adequate funds and exploiting marketing channels for entrepreneurs.
Robustness
Tables 6 and 7 present robust analyses for manufacturing and services, respectively. Column 1 in each table replicates the baseline results obtained from table 5. Column 2 in each table shows results when four province-level municipalities directly under the central government are omitted (specifically, Beijing, Tianjin, Shanghai and Chongqing), due to the fact that these places may have particular policies toward local industrial conditions and new firm creation. Column 3 lists results when the city-industry pairs with zero level of entrepreneurial employment are recoded to have one employment. The results are more or less robust to these changes.
It is well known that nonlinear models with fixed effects can lead to biased and inconsistent estimates due to incidental parameter problems when the length of the panel is fixed (Chamberlain 1984; Maddala 1987) . We implement several strategies to deal with this issue. First, column 4 in each table provides estimated random effect Tobit models that unobserved industry effects are assumed to be random. Overall, the Marshallian and Chinitz estimates using fixed effect and random effect Tobits remain qualitatively similar except for the labor and Chinitz metrics for services. Second, column 5 estimates OLS models. The OLS estimates using censored data are also biased. Therefore, the magnitudes of the OLS and Tobit estimates may not be comparable, although most of these estimates are qualitatively similar. We are more confident about the agglomeration effects of upstream and downstream firms which remain significant after using OLS.
Holding all other variables constant, larger new firms may tend to emerge in larger cities, presumably as a result of more readily available human and financial resources. To control this effect, column 6 in each table employs the ratio of the number of workers in new private firms to city population as an alternative dependent variable. Overall, the results for manufacturing are qualitatively similar to our baseline results, while the results for services indicate that the Marshallian effects are not significant. This finding suggests that there may be omitted effects of population on the birth of new service firms.
In column 7, the number of new private firms is used as an alternative measurement of entrepreneurship. Even with this modification, our principal results are more or less robust.
One concern indicates that we should consider the entry of SOEs as a placebo test. However, we argue that such an approach would ultimately not satisfy a placebo test because the results for the entry of SOEs may not be a priori knowledge. On the one hand, SOEs (much like private firms) may operate as profit-maximizing firms and therefore tend to emerge in locations with a favorable industrial environment. On the other hand, SOEs may be established by central and local governments in a particular location for multiple purposes; hence, these SOEs may have tenuous connections to local markets and industries. In other words, the results for the entry of SOEs are somewhat ambiguous. Nevertheless, we would like to empirically examine whether the entry of SOEs is suitable for a placebo test. The model to examine SOEs entry is specified as follows:
where ln(Entry soe ic ) represents the log employment in new SOEs in industry i and city c; X ic is a vector of city-industry characteristics; µ i and θ c represent industry and city fixed effects respectively; β 0 and β x are regression coefficients; and ν ic is the error term. As shown in columns 8 of tables 6 and 7, results show that the entry of new manufacturing SOEs is unrelated to incumbent upstream and downstream firms, while the entry of new service SOEs is significantly correlated with incumbent upstream and downstream firms. One possible rationale for this finding is that SOEs account for a large proportion of service firms in China. Moreover, new service SOEs may have close production relationships with the other incumbent service SOEs. Nonetheless, more evidence is needed from additional research studies to clarify this relationship.
Another concern is that there may be unobserved policies and resources that contribute to the concentration of particular industries in one location. To deal with this issue, a first-difference regression is estimated using the 2004 and 2008 economic census data for manufacturing:
where ∆ ln(Entry ic ) = ln(Entry ic2008 )−ln(Entry ic2004 ); X ic represents city-industry characteristics; η i and γ c represent industry and city fixed effects respectively; α 0 and α x refer to regression coefficients; and ε ic is the error term. Taking first difference eliminates the time-invariant city-industry fixed effects that may lead to the linkage between local industrial conditions and entrepreneurship. Equation (3) is estimated using OLS, and Overall, the total incumbent firms in their own industry continue to be a significant factor for new private manufacturing firms, although the magnitudes of these coefficients drop substantially. Again, the effects of incumbent SOEs again are not statistically significant. The results for the Marshallian and Chinitz metrics are encouraging. Specifically, positive and significant coefficients for these metrics across different specifications are identified-except for the Marshallian labor metric and Chinitz metric for small output customers.
Heterogeneous Effects 6.5.1 Small Firm Entry vs Large Firm Entry
One goal of this investigation was to determine whether small firm entry is different from large firm entry. To address this question, the Tobit models in columns 5 and 10 in table 5 are estimated after adding (a) firm size dummy variables, and (b) firm size dummy variables that interacted with the Marshallian and Chinitz metrics. Firm size dummy variables are constructed where 1 indicates that new private firms employ 41 or more workers and 0 if otherwise. Table 9 presents the results. Let's focus on the interaction terms that examine whether the Marshallian agglomeration and Chinitz effects are stronger for small private start-ups. Overall, proximity to a suitable industrial environment seems to matter more for small private start-ups in comparison to larger enterprises. For manufacturing, three out of five coefficients for the interaction terms are negative and significant, while for services, two out of five coefficients for the interaction terms are negative and significant. Proximity to upstream firms matters more for small private service start-ups. Small input suppliers are found to be more important for both small private manufacturing and service startups, while small output customers are more important for small private manufacturing start-ups.
Eastern Region vs Other Regions
Economic regional disparities in China represent a long-standing phenomenon. The most pronounced economic fault line in terms of economic development and openness is the one that divides the more advanced eastern coastal regions from the economically disadvantaged central and western inland regions. The historical evolution of regional imbalance can be divided into two phrases. The first phrase, which begins with the reform period and lasts until the late 1990s, features a rising regional disparity with central governments giving policy priority to coastal regions with their inherent comparative advantages in historical conditions, geographic proximity to foreign markets, etc. Moreover, the regional industrial structure in China is distinctive in that labor intensive and new technology industries (e.g., electronics and electrical machinery) are heavily concentrated in coastal regions. In contrast, inland regions with their abundant natural resources tend to specialize in industries such as mining, energy and public utilities (Sarcina et al. 2014; Lemoine et al. 2015) . Adding to the widening regional disparity is that infrastructure investment is more heavily concentrated in eastern coastal regions (Demurger 2001) . Furthermore, such disparities in local and regional characteristics are reported to have significant impact on firm performance (e.g., Barbieri et al. 2013) .
The second phase takes hold in the mid-2000s and continues in the present-day China. Over the past ten years or so, regional convergence in the industrial structure and in labor productivity has emerged (Lemoine et al. 2015) . In particular, industrial production begins to move from the East to the West due to factors such as rising labor costs in more economically advanced regions, favorable policies toward formerly disadvantaged regions, and a number of other economic trends.
Exploring regional differences represents another intriguing avenue of investigation. Specifically, we were interested in determining if a suitable industrial environment matters more in certain places in comparison to others. To ascertain the influence of geographic placement, we group new private firms into four regions: East, Central, Northeast and West. Table 10 shows the results. The Tobit models in columns 5 and 10 in table 5 are estimated after adding regional dummy variables that interacted with the Marshallian and Chinitz metrics. The omitted group is the eastern region. Overall, regional differences in terms of inherent advantages from local industrial conditions are not very strong. Moreover, most of the coefficients for the interaction terms are not statistically significant. In particular, proximity to upstream firms seems to matter more for manufacturing entrepreneurship in the eastern region in comparison to the other regions. Smaller input suppliers appear to promote higher entry of manufacturing entrepreneurship in the northeastern region, but do not matter for the entry of service entrepreneurship in this region.
Conclusion
This paper examines a variety of determinants that may explain the formation of clusters of entrepreneurship in China. Our first series of findings relate to local industrial conditions. To promote new firm formation in a particular location, a key variable is the presence of a significant number of incumbent same-industry firms within that region. While there has been continuing debate over whether SOEs are good or bad for private firms, this paper provides quantitative evidence of the negative effects of SOEs on the establishment of new private service firms. However, caution is warranted as these effects may not be evidence of a causal link. More importantly, our results seem to support significant Marshallian effects for manufacturing and services-namely, proximity to inputs and outputs appears to facilitate new firm formation in a particular location. Furthermore, this study finds significant Chinitz effects for manufacturing. In other words, the level of manufacturing entrepreneurship may be higher in places where there are many small firms relative to larger dominant firms that provide inputs and purchase outputs.
Our second finding pertains to the influence of city characteristics. Specifically, the level of manufacturing entrepreneurship tend to be higher in larger and high-density cities with more young adults and elderly people and more FDI inflows. In contrast, the level of service entrepreneurship tend to be higher in larger and low-density cities with more young adults and elderly people, more migrants and more FDI inflows. The specific underlying causal mechanisms that link city attributes and entrepreneurship will require further study.
In terms of the policy outcomes of this investigation, our results point to the importance of industrial clustering as a strategy for encouraging entrepreneurship. Beginning with the establishment of specialized economic development zones (SEZ) in South China in the 1980s, regional governments have initiated a number of industrial development programs across the country. However, quantitative evidence for the effectiveness of industrial clustering remains limited. Barbieri et al. (2012) report a significant correlation between industrial development programs and industrial performance in Guangdong province. However, more research is required to determine the impacts of regional industrial clustering, as well as the specific mechanisms for promoting entrepreneurship. Such an investigation could be carried out by utilizing big data that describes more detailed connections among firms. Furthermore, policy makers at various levels of government must be prepared and adept at instituting and assessing innovative strategies and tactics to promote entrepreneurship and economic reform (Zhu 2013). Notes: Column 1 is drawn from column 5 in table 5. Column 2 drops four municipalities: Beijing, Tianjin, Shanghai, and Chongqing. Column 3 recodes the city-industry pairs with zero level of entrepreneurial employment to have one employment. Column 4 estimates random effect Tobit models that omitted industry effects are assumed to be random. Column 5 estimates OLS model. The dependent variable in columns 1-5 is the log employment in new private manufacturing firms by industrycity. Columns 6-8 use alternative dependent variables: the ratio of employment in new private manufacturing firms to city population (column 6), the log number of new private manufacturing firms (column 7), and the log employment in new manufacturing SOEs (column 8). Standard errors clustered by city are reported in parentheses except for random effect Tobit model. Non-log variables are transformed to have unit standard deviation. * p < 0.10, * * p < 0.05, * * * p < .01. Notes: Column 1 is drawn from column 10 in table 5. Column 2 drops four municipalities: Beijing, Tianjin, Shanghai, and Chongqing. Column 3 recodes the city-industry pairs with zero level of entrepreneurial employment to have one employment. Column 4 estimates random effect Tobit models that omitted industry effects are assumed to be random. Column 5 estimates OLS models. The dependent variable in columns 1-5 is the log employment in new private service firms by industry-city. Columns 6-8 use alternative dependent variables: the ratio of employment in new private service firms to city population (column 6), the log number of new private service firms (column 7), and the log employment in new service SOEs (column 8). Standard errors clustered by city are reported in parentheses except for random effect Tobit model. Non-log variables are transformed to have unit standard deviation. * p < 0.10, * * p < 0.05, * * * p < .01. 
